The occurrence of gene amplification as a mechanism of cell differentiation was recently demonstrated in the case of ribosomal RNA cistrons of amphibian oocytes (1-3), and it seems that this phenomenon is of widespread occurrence (4) . In somatic cells the evidence for amplification thus far is based on cytological observations . The best known cases are those of Rhynchosciara and Sciara ; in the prepupal phase of these insects, it was possible to show "extra" DNA synthesis in certain bands of the polytene chromosomes of the salivary gland cells (5-7) .
The occurrence of gene amplification as a mechanism of cell differentiation was recently demonstrated in the case of ribosomal RNA cistrons of amphibian oocytes (1) (2) (3) , and it seems that this phenomenon is of widespread occurrence (4) . In somatic cells the evidence for amplification thus far is based on cytological observations . The best known cases are those of Rhynchosciara and Sciara ; in the prepupal phase of these insects, it was possible to show "extra" DNA synthesis in certain bands of the polytene chromosomes of the salivary gland cells (5-7) .
We now have been able to study gene amplification in Rhynchosciara salivary gland cells with the aid of hybridization experiments . For this purpose we used an RNA fraction which we have recently succeeded in obtaining from these cells . This fraction has a high turnover and is mainly of nuclear origin, and thus it was designated as nRNA ; its preparation and characteristics are described in a separate paper (8) .
In Fig . 1 we present data obtained by hybridizing nRNA 3H from glands at the time of giant puff formation with three different DNA preparations . One of these preparations was obtained from glands of larvae at the same age as the larvae from which the nRNA was obtained, larvae about 52 days old ("puff-DNA") ; the other from glands of larvae at an earlier age when no puffs are present, larvae about 40 days old ("before puff-DNA") ; and the third was obtained from ovaries of adult virgin flies ("ovary-DNA") . The results show that ovary-DNA and before puff-DNA hybridize equally well with this nRNA ; in contrast, puff-DNA hybridizes about twice as much . These same results were obtained in two other separated experiments, and thus we think that they strongly It is plausible to suggest that the above-mentioned change corresponds to amplification of certain genes responsible for the transcription of part of the RNA contained in the nRNA fraction used in the experiments . Assuming this to be the case, it seems worthwhile to comment on three aspects :
(a) The fact that the hybridization level is about twice as high for puff DNA as compared to before puff-DNA does not necessarily mean that we are observing a twofold amplification . This follows because the nRNA fraction that we used is certainly composed of different RNA species, only part of which is transcribed from the amplified genes. Thus it would be possible to obtain hybridization curves similar to those presented in Fig . 1 , even with 1000-fold amplification, provided a considerable part of the nRNA would be transcribed from nonamplified genes .
(b) The data presented in Fig . 1 indicate that the amplification is an event which is both chronologically and histologically specific in Rhynchosciara .
(c) Previous results from this Laboratory have shown that, at the time of appearance of giant puffs in Rhynchosciara salivary glands, when genome amplification was cytologically observed, there is an inhibition of ribosomal RNA synthesis (10) (11) . Moreover, the DNA puffs, where amplification occurs, do not contain ribosomal DNA, as shown by in situ hybridization experiments (12) . Therefore, it would not be plausible to expect that the amplification process would involve ribosomal RNA cistrons. A more direct evidence indicating THE JOURNAL OF CELL BIOLOGY . VOLUME 49, 1971 . pages [913] [914] [915] [916] nRNA-3H (880epm/µg) obtained from salivary glands at the time of appearance of the giant puffs. Hybridization was performed as described by Gillespie and Spiegelman (9) . The method used in DNA preparation will be described elsewhere .' The annealing reaction was performed at 62°C for 40 hr, in 0 .09 nz Na3 citrate, 0 .9 nz NaCl, and nRNA-3H in the indicated concentrations . After the radioactivity of each filter was determined, the filters were washed with chloroform, dried, and incubated in HCl at 98°C for 20 min . The (Table I) . These data taken together with those presented in Fig. 1 indicate that the RNA transcribed from the amplified regions is DNA-like and differs from ribosomal RNA .
It is likely that both our data and the cytological observations for "extra DNA" synthesis in Rhynchosciara (5-6) relate to one and the same phenomenon . However, the experiments here described do not permit a conclusion in this connection . This is due to the fact that we do not have a criterion to determine whether the RNA which hybridizes to the amplified DNA is transcribed from the giant chromosomal puffs . It is likely that in situ hybridization experiments will clarify this point . 
